Docket No. (AMENDED): 34G08:E/1-US (73434-001 US) 

Application Ho. 10/022.631 
Page 2 of 82 

IN THE CLAIMS 

1. f v waneese<.i) 

2. (Withdrawn) The dry sprinkler of claim 1 , wherein the locator comprises a closure body 
having a base portion connected to a yoke, the yoke having first, second arid third wail portions, 
the first and second wall portions symmetric to a yoke axis, the third wall portion having a 
surface with a radius of eiurvature connecting the first and second wall portions, the yoke axis 
being offset to the longitudinal axis when the locator isin the second position. 

3 . ( Withdrawn) "Hie dry sprinkler of claim 2, wherein the locator comprises an aperture in 
the b$se portion, and wherein a pin is disposed in the aperture along an axis generally orthogonal 
aad olBet to the longttudmal axis when the locator is in the second position. 

4. (Withdrawn) The dry sprinkler of claim 1 , further comprising a member that contacts at 
least one of the locator and the metallic disc annul us to translate the face of the metallic disc annnius 
to a side of the longitudinal axis when the locator moves from the first position toward the second 
position. 

5. ( Withdrawn) The dry sprinkler of claim 2, wherein the member comprises a member 
selected from a group consisting of one of a torsion spring, helical coil spring, tension spring, tether, 
or crank arm, 

6. (Withdrawn) The dry sprinkler of claim 1, further comprising a projection extending from 
the inner surface of the structure, the projection having a free end located in the passageway, the 
free end contacting at least one of the locator and .metallic disc annul us to translate the face of the 
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annnlas to a side of the longitudinal axis when the locator moves from the fet position towards the 
second position so as to permit a flow of Add through the passageway between die inlet and outlet. 

7. (Withdrawn) The dry sprinkler of claim 1 < further comprising a member extending across 
the passageway and connecting to the inner surface of the structure at a plurality of points of the 
inner surface, the member contacting at least one of the locator and metallic disc annulus to translate 
die face of the annulus io a side of the longitudinal axis when the locator moves from the first 
position towards the second position. 

8 . ( Withdrawn) The dry sprinkler of claim 1 , wherein the structure comprises a tubular 
member disposed abo ut the longitudinal axis, the tubular member having an inner surface and an 
outer surface surrounding the inner surface, the tubular member including a pair of bearings 
disposed between spaced points on the tubular member, each bearing haying a bearing surface 
extending: along the longitudinal axis between the inner and outer surfaces, and wherein the locator 
further comprises a member extending through a portion of the locator proximate the inlet, the 
member moving along the longitudinal axis on the bearing surface of the structure to tran slate the 
Idee of me annulus to a side of die longitudinal axis when the locator moves from the first 
position towards the second position. 

9. (Withdrawn) The dry sprinkler of claim I , wherein the structure further comprises a 
groove formed in the inner surface of the passageway about the longitudinal axis proximate the 
inlet, and wherein the loc^f ft^erc^jpapi^-K^Herit attaafe. member that connects to the 
groove to form a pivot so that the face is movable about the longitudinal axis to permit a flow of 
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fluid through the passageway between the inlet and outlet when the locator moves from the first 
position towards the second position, 

1 0. (Withdrawn) The dry sprinkler of claim 1 , wherein the locator comprises: 

an elongate member and a closure body configured to support the metallic disc 
annul us, the elongate member having an edge proximate the inlet, the edge supporting the body 
on a line contact offset to the longitudinal axis such that the lace translates, to a position on a side 
of the longitudinal axis when the locator moves between the first and second position. 

11. ( Withdrawn) The dry sprinkler of claim L wherein the locator comprises a closure body 
having a disc support surface supporting the metallic disc annul us, and wherein the structure 
further comprises a projection extending from the inner surface of the structure towards the 
longitudinal axis in the passageway, the projection having a free end located in the passageway* 
the free end contacting the; metallic disc annuius to separate the metallic disc anfiulus from the 
closure body such thai the closure body falls in the passage proximate the outlet when the locator 
moves from the first position towards the second position. 

1 2. (Withdrawn) The dry sprinkler of claim I, wherein the locator further comprises a 
elosnre body and an elongate member extending along the longitudinal axis, the closure body 
having a first surface pro vided with a first ravins of curvature facing the outlet, the elongate 
member having a second surface provided with a second radius of curvature laci ng the inlet and 
supporting the first surface so that the first surface rotates on the second surface when the locator 
moves towards the second position. 
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13, (Withdrawn) The dry sprinkler of claim 1, wherein the inlet comprises a sealing surface 
disposed about the longitudinal axis proximate the Met, and wherein the "locator comprises atop 
portion extending toward the inlet past the seah^g surface in the first position of the locator, the 
center of mass being moved by fluid flowing through the inlet so that the face Is moved to a side 
of the longitudinal axis when the locator moves from the first position towards the second 
position. 

14. ( Withdrawn) The dry sprinkler of claim 1, wherein the inlet com pri ses a sealing surface 
disposed about the longitudinal axis proximate the inlet, and wherein the locator comprises a. 
top portion having a chamber extending toward the inlet past the sealing surface in the first 
position of the locator, the chamber being filled with fluid flowing through the inlet so that the 
lace is moved to a side of the longitudinal axis when the locator moves from the fiirstpdsition 
towards; the second position, 

15. (Withdrawn) lire dry' sprinkler of claim 1, further comprising a cord connected to the 
structure by a ft rst attachment -device and connected to the locator by a second attachment device 
such that the cord tethers the locator to the structure to move the face of the annulus to a side of 
the longitudinal axis when the locator moves from the first position towards the second position. 

16, (Withdrawn) The dry sprinkler of claim 1 , further comprising a compression spring 
extending between a portion of the locator disposed between the inlet and the out let, t he 
compression spring moving the face of the armulus to a side of the longitudinal axis when the 
locator moves from the first position towards the second position. 



Docket No (AMENDED): 34008: E/1 -US (73434-001 US) 

Application Ho. 10/822,631 
Page 6 of 62 

1 7. (Withdrawn) The dry sprinkler of claim I , turther comprising a tension spring extending 
'between a portion of the locator to move the face of the arm aim to aside of the longitudinal axis 
when the locator moves from the first position towards the second position. 

18, (Withdrawn) The dry sprinkler of claim 1, wherein the structure comprises a spring seat 
and a compression spring disposed within the passageway proximate the inlet, the spring biasing 
the locator to move along the longitudinal axis relative to the structure, and wherein the locator 
comprises a closure body having a first pivot and a second pivot spaced from the first pivot 
with a first strap and a second strap, the first strap having a first length feeing connected to the 
first pivot and first end of t he spring, the second strap having a second length greater than the 
first length being connected to the second pivot and second end of the spring, the second strap 
cooperating with the first strap tp move the iaee of the annul us to a side of the longitudinal axis 
when the locator moves from the first position towards the second position, 

19:. (Withdrawn) The dry sprinkler of claim I , wherein the structure comprises a 
Compression spring disposed in the passageway proximate the inlet, and wherein the locator 
comprises at least one elongate member supporting a closure body, the closure body having a 
pivot with a strap connected to the pivot and a coil of the compression spring, the strap being 
.movable -between a first strap position where the strap is spaced from the at. least one elongate 
member and a second strap position where the strap engages the at least one elongate member to 
move the lace of the annuius to a first side of the longitudinal axis when the locator moves from 
the first position towards the second position. 
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20. (Withdrawn) The dry sprinkler of claim 1, farmer comprising first, second, and third 
bearings, the first and second bearings formed on a tubular member of Che locator, the third 
bearing formed on a portion of the locator proximate the inlet, me portion of the locator 
including a throw journal located between first and second main journals, the first main journal 
being disposed within the first bearing, the second main journal being disposed within the second 
hearing, and the throw journal being disposed within the third bearing, the portion of the locator 
cooperating with the tubular member and with the metallic disc annulus to move 'the lace of the 
annulus to a side of the longitudinal axis when the locator moves from, the first position towards 
the second position. 

21 . (Withdrawn) The dry sprinkler of claim 1 , Farther comprising first, second, and third 
bearings, the first and second bearings formed on a tubular member of the locator, the third 
hearing formed on a portion of the locator proximate the inlet, the portion including a thro w 
journal located between first and second main journals, the first main journal being disposed 
within the first bearing, the second main journal being disposed within the second bearing, and 
the throw journal being in contiguous engagement with a surface of the portion facing the outlet 
when the locator is proximate the first position, the portion cooperating with the tubular 
member to move the lace to a side of the longitudinal axis when the locator moves from the first 
position towards the second position. 

22. (Withdrawn) The dry sprinkler of claim L wherein the locator comprises a support 
member having a plurality o f apertures and a first contact area generally orthogonal to the 
longitudinal axis* the phtrality of apertiues perforating the support member and being spaced 
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from the longitudinal axis, and the first contact area feeing coincident with the longitudinal axis, 
and wherein a bar is provided between a first end engaging the first contact area of the support 
member and a second end engaging a portion of the locator proximate the inlet when the locator 
is proximate the first position. 

23. (Withdrawn) The dry sprinkler of claim I, wherein the locator comprises a dislodgment 
member, a ■..support, member generally orthogonal to the longitudinal axis, the support member 
having a contact surface, a post, and a dislodgment aperture, die support member being spaced 
from the longitudinal axis and the contact surface being coincident with the longitudinal axis, the 
support member supporting the post and a portion of the locator proximate the inlet, the 
dislodgment member including a base and a projection, the base being supported by the inner 
surface of the structure, and projection extending from the base toward the inlet, the projection 
being aligned with and spaced from the dislodgment aperture when the locator is proximate 
the fist position, and the projection penetrating the dislodgment aperture and displacing the post 
when the locator moves from the first position towards the second position, 

24. (Withdrawn) The dry sprinkler of claim 1 , wherein the locator comprises a projection 
extending away .tram the longitudinal axis in the passageway so that the projection obstructs a 
flow of fluid on one side of the longitudinal axis in the passageway so that the. face of the 
anmdus is moveable to a side of the longitudinal axis via fluid flowing around the projection 
when the locator is in the second position, 

25. ( Withdrawn) The dry sprinkler of claim 1, wherein the passageway comprises a first 
Quid How area symmetrical about the longitudinal axis proximate the inlet and a second fluid 
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Oow area asymmetrical about the longitudinal axis spaced between the first flow area arid the 
outlet, the second .fluid flow area being greater than the first fluid flow area such that when a 
pressure differential between the first flow area arid the second flow area is provided, the 
metallic disc amiulus is proximate the asymmetrical flow area. 

26. (Withdrawn) The dry sprinkler of claim 1, wherein the structure further 
comprises a tubular outer structure surrounding a tubular member of the locator, the tubular 
outer structure having a projection extending toward the longitudinal axis, the projection 
including' a first bearing diametrically .spaced apart from an aperture extending through a 
surface of the tubular member of the locator, the aperture having a groove extending along the 
longitudinal axis so that the locator is guided by the projection of the tubular outer structure 
along the longitudinal axis, wherein the locator further comprises a closure body having a central 
journal located between a main journal and an impact shoe, the main journal being di sposed 
within the first beating, the central journal located in a second bearing of the closure body, and 
the impact shoe being disposed within the aperture, the impact shoe of the closure body 
cooperating with the projection -to move a portion of the face to a side of the longitudinal axis 
when the locator moves from the first position towards the second position. 

27. (Currently Amended) The dry sprinkler of claim [[-fj] 152, wherein the inlet comprises a 
generally cylindrical outer surface having one of % inch, 1 inch, 1.25 inch NPT and 7-1 ISO 
threads formed thereon, 

28. (Previously presented) The dry sprinkler of claim 27, wherein the inlet further comprises 
a planar annuius surface and a truncated conical surface facing the longitudinal axis adjacent the 
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planar annuius surface, the truncated corned surface extending at an angle of about thirty degree 
with respect to the longitudinal axis. 

29. (Currently Amended) The dry sprhikler of claim [|>j| 152, wherein the inlet comprises 
an entrance surface having a first end and a second end disposed along and surrounding the 
longitudi nal axis and a seat surface adjacent the second end of the entrance surface. 

30. (Original) The dry sprinkler of claim 29, wherein the entrance surface comprise a convex 
surface surrounding the longitudinal axis and the seat surface comprises a planar annuius surface 
surrounding the longitudinal axis, 

31. (Previously presented) The dry sprinkler of claim 30, wherein the inlet further comprises 
at least a first oblique surface adjacent the planar annuius surface. 

32. (Previously presented) The dry sprinkler of claim 3 1 , wherein the inlet further comprises 
at least a second surface oblique to the longitudinal axis surface adjacent the planar annuius 
surface, 

33. (Original) The dry sprinkler of claim 32, wherein the face of the disc annuius comprises 
a generally planar surface contacting the planar annuius surface when the locator is proximate 
the first position. 

34. (Original) flic dry sprinkler of claim 33, wherein the face of the disc annuius comprises 
a truncated conical surface extending towards the planar annuius surface when the. locator is 
proximate the second position. 
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35. (Original) The dry sprinkler of claim 34, wherein the locator comprises a seat thai 
supports the metallic disc amudus. 

36. (Withdrawn) The dry sprinkler of claim 35, wherein the locator comprises a closure 
body coupled to a yoke, the closure body having a top portion and a base portion, the top 
portion having at least one surface providing a seat fox the metallic disc annulus, the yoke 
having a first wall portion and a second wall portion symmetric about a yoke axis, the first wall 
portion and the second wall portion being coupled to the surface of the base portion of the 
closure body. 

37. (Withdrawn) the dry sprinkler of claim 36, wherein the top portion comprises a surface 
defi rung a blind bole. 

38; ( Withdra wn) the dry sprinkler of claim 37, wherein the structure includes a first tubular 
portion connected to a second tubular portion, and a third tubular portion spaced from the first 
tubular portion and connected to the second tubular portion, the first tubular portion having a 
first set of threads formed on. one of inner and outer surfaces of the first tubular portion, the 
second tubular portion having second and third sets of threads, the second set of threads formed 
proximate a first end of the second tubular portion on one of outer and inner surfaces, the third 
set of threads formed proximate a second end of the second tubular portion on one of inner and 
Outer surfaces, and a fourth set of threads formed on one of outer and inner surfaces- of die third 
tubular portion; and wherein the first set of threads engages the second set of threads, and the 
third set of threads engages the fourth set of threads. 
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39. ( Withdrawn) The dry sprinkler of claim 38, wherein the structure comprises a length 
from the Inlet to the outlet between two to fifty inches, 

40. (Withdrawn) The dry sprinkler of. claim 39, wherein the structure further comprises a 
coil spring disposed about the longitudinal, axis within the tubular outer structure proximate the 
inlet, the coil biasing the multi-legged yoke along 'the longitudinal axis towards the outlet. 

41. (Withdrawn) The dry sprinkler of claim 40, wherein the fluid tube comprises a fluid 
tube connected to a guide tube, each of the fluid and guide tube comprises an outer generally 
cylindrical waif surface spaced from an inner generally cylindrical wall surface along and about 
the longitudinal axis so as to define a fluid tube passage, the fluid tube and guide tube being 
surrounded by the second tubular portion. 

42. ( Withdrawn) The dry sprinkler of claim 4 1 , wherein the outer generally cylindrical wail 
surface of the guide: tube comprises a diameter between diametrical wall surfaces of a magnitude 
less than the diameter between diametrical wall surfaces of the inner generally cylindrical wall 
surface of the fluid lube, the guide tube comprises a first guide tube portion and a second guide 

t ube portion, the first guide tube portion being fixed to another end of the fluid tube, the second 
guide tube portion being connected to the trigger assembly. 

43. (Withdrawn) The dry sprinkler of claim 42, wherein the trigger assembly comprises a 
trigger seat, a trigger and a retention member disposed between the fluid tube and the fluid 
deflecting structure. 
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44. (Withdrawn) 'Hie dry sprinkler of claim 43, wherein the third tubular portion comprises 
at least one frame arm connected to the third tabular portion, 

45. (Withdrawn) The dry sprinkler of claim 44, wherein the trigger seat comprises a' 
generally cylindrical plug having a first plug portion extending in the outlet and second plug 
portion forming a nub connected to the trigger. 

46. (Withdrawn) The dry sprinkler of claim 45, wherein the retention member comprises- an 
elongate member fixed to the fluid deflecting structure and coupled to the at least one frame arm. 

47. ( Withdrawn) The dry sprinkler of claim. 46, wherein the trigger comprises a temperat ure 
responsive trigger being retained between the seat trigger and the retention member, the 
temperature responsive trigger being operative to: (3) maintain the inner tubular assembly 
proximate the first position over the first range of temperatures between minu s 60 degrees 
Fahrenheit to a temperature just below a rated temperature of the trigger; and ( 2) permit the Inner 
tubular assembly to move along the longitudinal axis to the second position over a second range 
of temperatures greater than or equal to the rated temperature of the trigger. 

48. (Currently Amended) The dry sprinkler of claim [|4J] 152, wherein the pressure of the 
flow fed into the inlet comprises a plurality of start pressures between 0 and i?5 psig. 

49. (Original) The dry sprinkler of claim 48, wherein the plurality of start pressures 
comprises one of 20 psig and 100 psig. 

50. (Original) T he dry sprinkler of claim 48, wherein the K-dactor comprises a K- factor of at 
least one of about 5.6, 8.0, 1 1,2, 14.0 and 16.8. 
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51. (Original) A dry sprinkler comprising: 

a structure defining a passageway extending along a longitudinal axis, between an 
inlet and an outlet, the structure having a rated K-fector defining an expected flow of fluid in 
gal lons per minute from the outlet divided by the square root of the pressure of the flow of fluid 
fed into the inlet of the passageway in pounds per square inch gauge; 

a fluid deflecting structure proximate the outlet; 

a metallic disc annulus having a face disposed about a central axis between, an 
inner perimeter and an outer perimeter; and 

means for repositioning the central axis of the face skewed to the longitudinal axis 
within the passageway so that a flow of fluid in gallons per minute from the outlet of the 
structure is at least 95 percent of the rated K-facior multiplied by the square root of the pressure 
of the flow of fluid fed into the inlet of the structure in pounds per square inch gauge. 

52, (Withdrawn) A dry sprinkler comprising: a tubular outer structure defining a 
passageway extending along a longitudinal axis between an inlet and an outlet; 

m inner tubular assembly disposed within the outer structure and movable along the 

longitudinal axis in the passageway between a first position and a second position, the tubular 

inner assembly including: 

a soke, the yoke havinat first and second ies;s extending alone, a yoke axis; and 

a fluid tube supporting the yoke at one end of the fluid lube; 

a closure assembly supported by the yoke, the closure assembly including a 

surface occluding a flow of fluid in the passageway when the tubular inner assembly is 

proximate the first position; 
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a pin extending through the legs of the yoke and a portion of the closure assembly 
so that the closure assembly rotates via the pin about an axis generally orthogonal to the 
longitudinal axis and offset thereto when the inner tubular assembly moves from the first 
position towards the second position so as to permit a How of fluid through the passageway 
between the inlet and outlet; 

a temperature responsive trigger assembly proximate the outlet of the tubular 
outer structure: and 

a fluid deflecting structure proximate the outlet of the tubular outer structure. 

53. (Withdrawn) A dry sprinkler comprising: 

an: outer structure defining a passageway and extending along a longitudinal axis 
between an inlet and an outlet, the passageway having a K -factor greater than 8.0, the K-faeior 
being determined by the flow of fluid in gallons per minute through the outlet divided by the 
square root of the pressure of fluid fed into the inlet of the passageway in pounds per square inch 
gauge; 

a tubular inner assembly disposed within the tubular outer structure and movable 
in the passageway, the tubular inner assembly is movable along the longitudinal axis between a 
first position and a second position, the tabular inner assembly including: 

a multi-legged yoke, the multi-legged yoke having a first yoke support end and a 
second yoke support end, the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs 

extending from the at least one elongate member; 

a fluid tube supporting the multi-legged yoke; and 
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a guide tube coupled to the fluid tube; 

a closure assembly coupled to the at least one elongate member of the lirst yoke 
support end, the closure assembly including a sndaee occluding a flow of fluid into the 
passageway when the inner tubular assembly is proximate? the first position; 

a resilient member that biases the closure assemblv to translate the surface to a 
side of the longitudinal axis when the inner tubular assembly moves from the first position 
toward the second position; and 

a -fluid deflecting -structure proximate the outlet of the tabular outer structure. 

54, (Withdrawn) The dry sprinkler of claim 53. wherein the closure assembly includes a 
conical portion extending between a first end and a second end along the longitudinal axis, the 
second end having an eyelet coupled to the elongate member of the yoke via a pin disposed 
generally orthogonal to the longitudinal axis. 

55. (Original). A dry sprinkler -comprising: a tubular outer structure defining a passageway 
extending along a longitudinal axis between an inlet and an outlet; 

a tubular inner assembly disposed within the tubular outer structure and movable, 
along the longitudinal axis in the passageway between a first position and a second position, the 
tubular inner assembly including: 

a multi-legged yoke, the mUiti-jegged yoke having a first yoke support end and a 
second yoke support end, the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs extending from the at least one 
elongate member; and 
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a fluid tube supporting the multi-legged yoke at one end of the fluid Lube; 

a closure assembly supported by the at least one elongate member of the first yoke 
support end, the closure assembly including a surface occluding a How of fluid in the 
passageway when the tabular inner assembly is proximate the first position; 

a projection extending from the tubular outer structure, the projection having a 
free end located in the passageway, the tree end contacting the closure assembly to translate the 
s urface to a side of the l ongitudinal axis when the inner tubular assembly moves from the first 
position towards the second position so as to permit a flow of fluid through the passageway 
between the Inlet and outlet; 

a temperature responsive .trigger assembly proximate the outlet of the tabular 
outer structure; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure. 

56, (Previously presented) The dry sprinkler of claim 55. wherein the tabula? outer structure 
includes a first tabular portion comprising an inlet having an inlet outer surface and inlet inner 
surface cincturing a sleeve, the sleeve being connected to the projection and a free end of the 
projection comprises a unitary portion of the slee ve extending, generally transverse to the 
longitudinal axis, 

57. (Original) The dry sprinkler of claim 56, wherein the sleeve comprises a projection 
opening extending generally iransverse to the longitudinal axis through a wall of the sleeve, the 
projection being disposed in the projection opening of the sleeve so as to extend generally 
transverse to the longitudinal axis. 
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58, (Withdrawn) A dry sprinkler coT»prising; 

a tubular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet, the tubular outer struetiu-e haYirig an inner surface 
surrounded by an outer surface about 'the longitudinal axis; 

a tubular inner assembly disposed within the tubular outer structure and 
movable along the longitudinal axis in the passageway between a first position and a second 
position, the tubular inner assembly including: 

a multi-legged yoke, the multi-legged yoke having a first yoke support end and a 
second yoke support end, the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs extending from the at least one 
elongate member: and 

a fluid tube supporting the multi-legged yoke at one end of the fluid lube; 

a closure assembly supported by the at least one elongate member of the first yoke 
support end, the closure assembly including a surface occluding a flow of fluid in the 
passageway when the tubular inner assembly is proximate the first position; 

a member extending across the passageway and connecting, to the inner surface at 
a plurality of points of the tubular outer structure, the member contacting the closure assembly to 
translate the surface to a side of the longitudinal axis when the inner tubular assembly moves 
from the first position towards the second position so as to permit a flow of fluid through the 
passageway between the inlet and outlet: 

a temperature responsive trigger assembly proximate the outlet of the tubular 
outer structure; and 
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a fluid doflecfeg structure proximate itoe -outlet of the tubular outer structure. 

59. (Withdrawn) The dry sprinkler of claim 58, whefoin the member comprises a bar located 
offset to the longitudinal axis, 

60. (Withdrawn) The dry sprinkler of claim 59, wherein the first tubular portion comprises 
an jniet having an Inlet outer surface and inlet inner surface cincturing a sleeve, the sleeve being 
connected to the member. 

61. (Withdrawn) The dry sprinkler of claim 60, wherein the sleeve comprises a. pair of 
openings extending generally transverse to the longitudinal axis through the wall of the sleeve 
between spaced points, the member being disposed in the pair of openings of the sleeve so as to 
extend generally offset to the longitudinal axis. 

62. (Withdrawn) A dry sprinkler comprising: 

a tubular outer structure defining a passageway extending along a: longitudinal 
axis between an inlet and an outlet, the tubular outer structure having an inner surface 
surrounded by an outer surface about the longitudinal axis, the tubular outer structure having a 
pair of bearings disposed between spaced points of the inner surface of the inlet, each bearing 
having a bearing surface extending along the longitudinal axis; 

a tubular inner assembly disposed within the tubular outer structure and movable 
along the longitudinal axis in the passageway between a first position and a second position, the 
tubular inner assembly including: 

a multi-legged yoke, the mulii-legged yoke having a first yoke support end and a 
second yoke support end, the first yoke support end including at least one elongate member, the 
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second yoke support end inciutjing at least two support legs extending torn the at least one 
elongate member; and 

a fluid tube supporting the multi-legged yoke at one end of the fluid tube; 

a closure assembly supported by- the at least one elongate member o f the first 
yoke support end, the closure assembly ineludinga surface occluding a flow of fluid in the 
passageway when the tubular inner assembly is proximate the first position; 

a member extending through the closure assembly, the member moving along the 
bearfDg surface to translate the surface to a side of the longitudinal axis when the inner tubular 
assembly moves from the first position towards the second position so as to permit, a flow of 
fluid through the passageway between the inlet and outlet; 

a temperature responsive trigger assembly proximate the ou tlet Of the tubular 
outer 'Structure; and 

■a fl uid deflecting structure proximate the outlet of the tubular outer structure, 

63 , ( Withdrawn) The dry sprinkler of claim 62, wherein the first tubular portion comprises 
an inlet having an inlet outer surface and inlet inner surface cincturing a sleeve, the sleeve being 
coupled to the member, the sleeve including a pair of bearings located at spaced points on the 
interior surface of the sleeve. 

64. (Withdrawn) The dry sprinkler of claim 63, wherein the member comprises a bar 
jouraaied to the sleeve via respective open ends of the bearings, the bar being fixed to the closure 
assembly so that the bar is rolatahle with the closure assembly as the tubular inner assembly 
moves toward the second position. 
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65 . (Withdrawn) The dry sprinkler of claim 64, wherein the sleeve composes a pair of 
arcuate openings extending generally -transverse to the longitudinal axis throagh the wall of the 
sleeve between spaced points, the barhcing journaied to the pair of arcuate openings of the 
sleeve so as to permit two degrees of freedom of movement of the bar, 

66. (Withdrawn) A dry sprinkler comprising: 

a tabular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet, the tubular outer-structure having a groove formed in the 
passageway about the longitudinal axis; 

a tubular inner assembly disposed within the tubular outer structure and "movable 
along the longitudinal axis in the passageway between a first position and a second position, the 
tubular inner assembly including: 

a multi-legged yoke, the multi-legged yoke having a first yoke support end and 8 
second yoke support end, the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs extending from the at least one 
elongate member; and 

a fluid tube supporting the multi-legged yoke at one end of the fluid tube; 

a closure assembly supported by the at least one elongate member of the 
first yoke support end, the closure assembly including a surface occluding a flow of 
fluid in ih e passageway when the tubular inner assembly is proximate the first position, the 
closure assembly having a resilient clip that forms a pivot, the clip being connected to the 
groove so that the pivot is movable about the longitudinal axis and permits the closure member 
to rotate about the pivot to permit a flow of fluid through the passageway between the inlet and 
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outlet when the inner tubular assembly moves from the first position towards the second 
position; 

a temperature responsi ve trigger assembly proximate the outlet of the tub ular 
outer structure; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure, 

67. (Withdrawn) The dry sprinkler of claim 66, wherein the clip comprises a. generally 
arcuate spring extending through an opening on the closure assembly, the opening permitting the 
closure assembly to move with two degrees of freedom with respect to the -generally arcuate 
spring. 

68. (Withdrawn) 'The dry sprinkler of claim 67, wherein the clip comprises an arcuate spring 
Wire extending about the longitudinal axis so that one end of the wire is spaced from another 
end and at least a portion of the spring wire is disposed in the groove formed circumferential iy 
about the longitudinal axis. 

69. ( Withdrawn) A dry sprinkler comprising: 

a tubular outer structure 'defining a passageway extending along a longitudinal 
axis between an inlet and an outlet, the inlet having a central axis coincident with the 
longitudinal axis; 

a tubular inner assembly disposed within the tubular outer structure- and movable 
along the longitudinal axis in the passageway between a first position and a second position, the 
tubular inner assembly including: 
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a multi-legged yoke, the multHegged yoke haying a first yoke support end and a 
second yoke support end, the first yoke support end including at least one elongate member 
having a first planar surface intersecting a second jjiaiiar surtace to form an edge offset to the 
longitudinal axis, the second yoke support end including at least two support legs extending from 
the at least one elongate member; and 

a fluid tube supporting the multi-legged yoke at one end of the fluid tube; 

a closure assembly having a support surface bearing against the edge of the- first 
yoke support end, the closure assembly including a surface occluding a flow of fluid in the 
passageway when the tubular inner assembly is proximate the first position and permitting fluid 
flow through the passageway when ihe inner tubular assembly moves from the first position 
towards the second position; 

a temperature responsive trigger assembly proximate the outlet of the tubular 
outer structure; and 

a fluid deflecting structure proximate the outlet of the tub ular outer structure. 

70. (Withdrawn) The dry sprinkler of claim 69, wherein at least one of the first planar 
surface and second planar surface extends through the longitudinal axis to form a planar surface 
generally oblique to the longitudinal axis so that the edge extends generally orthogonal to the 
longitudinal axis. 

7 1 . (Withdrawn) The dry sprinkler of claim 70, wherein the first end and the support surface 
contact at a line contact generally -offset to the longitudinal axis at a radial distance of about 0.05 
inches. 



Docket No. f AMENDED): 3400S.E/1-.US {73434-001 US} 

Application No. 10/822,831 
Page 24 of 62 

72. (Withdrawn) A dry sprinkler comprising: 

•a tubular outer structure defining a. passageway extending along a longitudinal 
axis between an Inlet and an outlet; 

a tubular inner assembly disposed within the tubular outer structure and movable 
along the longitudinal axis in the passageway between a first position and a second position, the 
tubular inner assembly including: 

a multi-legged yoke, the multi-legged yoke having a first yoke support end and a 
second yoke support end. the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs extending from the at least one 
elongate member: and 

a fluid tube supporting the multi-legged yoke at one end of the fluid tube; 

a closure assembly supported by the at least one elongate member of the first yoke 
support end, the closure assembly including a closure body and a Belleville situated on the 
closure body, the closure assembly occluding a flow of fluid in the passageway when die tubular 
inner assembly is proximate the first position; 

a projection extending from the tubular outer structure towards the longitudinal 
axis, the projection having a free end located in the passageway, the fee end contacting the 
metallic disc annidus to separate the metallic disc aonuius from the closure body such that the 
closure body falls in the fluid tube when the inner tubular assembly moves from the first position 
towards the second position so as to permit a flow of fluid through the passageway between the 
inlet and outlet; 
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a temperature responsive trigger assembly proximate the outlet of the tubular 
outer structure; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure. 

73 . { Withdrawn) The dry sprinkler of claim' 72, wherein the first tubular portion comprises 
an inlet having an inlet outer surface and inlet inner surface cincturing a sleeve, the sleeve being connected 
to the projection with a free end of the projection forming .a unitary portion of the sleeve 
extending generally transverse to the longitudinal axis. 

74. ( Withdrawn) The dry sprinkler of claim 73, wherein the sleeve comprises a projection 
opening extending generally transverse to the longitudinal axis through a wall of the sleeve., the 
projection being coupled to the projection opening of the sleeve so as to extend generally 
transverse to the longitudinal axis. 

75. (Withdrawn) A dry sprinkler comprising: 

a tubular outer structure defining a passageway extending along a longitudinal 
mis between an inlet and an outlet; 

a tubular inner assembly disposed vviftin the tubular outer stoielure and movable along the 
longitudinal axis in the passageway between a first position and a second position, the tubular 
inner assembly including: 

a m ul ti -legged yoke, the mnlti-iegged yoke having a first yoke support end and a 
second yoke support end, the first yoke support end including a support surface, the second yoke 
support end including at least two support legs extending from the at least one elongate member; 
and 
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a fluid tube supporting the mtmi-legged yoke at one end of the fluid tube; 

a closure, assembly having a planar base connected to an extension, the 
extension having a radius of curvature surikce bearing against the suppost surface of the first 
yoke support end, the closure assembly including a surface occluding a flow of fluid in the 
passageway when the tubular inner assembly is proximate the first position and permitting fluid 
flow through the passageway when the inner tubular assembly moves from the first position 
towards the second position; 

a temperature responsive trigger assembly proximate the outlet of the tubular 
outer structure; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure:. 

7(>. ( Withdrawn) The dry sprinkler of claim 75, wherein the at least two support legs 
comprise a unitary member with the at least one elongate member, the two support legs each 
having a portion converging toward the longitudinal axis. 

77. (Withdrawn) The dry sprinkler of claim 76, wherein the at least one elongate member 
comprises a first end contacting the extension of the closure assembly in the first position of the 
tubular inner assembly, the first end forming a generally planar surface. 

78, { 'Withdrawn) A dry sprinkler comprising; 

a tubular outer structure defining a passageway extending along a longitudinal 
axis between m inlet and an outlet the inlet having a sealing surface disposed about the 
longitudinal axis proximate the inlet; 
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a tubular Inner assembly disposed within the tubular outer structure and movable 
along the longitudinal axis in ih« -ptissagfcw&y- bsiween-a'fii^. position and a second position, the 
tubular inner assembly including: 

a multi-legged yoke, the multi-legged yoke having a first yoke support end and a 
second yoke support end, the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs extending from the at least one 
elongate member; and 

a fluid tube supporting the multi-legged yoke at one end of the fluid tube; 

a closure assembly supported by the at least one elongate member of the first yoke, 
support end, the closure assembly including a surface having a top portion extending toward the 
inlet past the sealing surface and occluding a flow of fluid in the passageway when the tubular 
inner assembly is proximate the first position and permitting fluid flow through the passageway 
when the inner tubular assembly moves from the first position towards the second position; 

a temperature responsive trigger assembly proximate the outlet of the tubular 
outer structure; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure, 

79. (Withdrawn) The dry sprinkler of claim 7$, wherein the at least two support legs 
comprise a unitary member with the at least one elongate member, the two support legs each 
having a portion converging toward the longitudinal axis. 

80. (Withdrawn) The dry sprinkler of claim 79, wherein the at least one elongate member 
comprises a first end contacting a support surface of the closure assembly in the first position of 
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the tubular inner assembly, the first end forming a generally arcuate surface and the support 
surface forming a generally planar surface and wherein the first end. -and the support surface 
contact at a position generally coincident on the longitudina! axis. 

81. (Withdrawn) A dry sprinkler comprising: 

a tubular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet, the Met having a sealing surface disposed about the 
longitudinal axis proximate the inlet; 

a tubular inner assembly disposed within the tubular outer structure and movable 
along the longitudinal axis in the passageway between a first position and a second position, the 
tabular inner assembly inc I tiding : 

a inulti -legged yoke, the multi-legged yoke having a first yoke support; end and- a 
second yoke support end, the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs extending from the at least one 
elongate member; and 

a fluid tube supporting the multi-legged yoke at one end of the fluid tube; 

a closure assembly supported by the at least one elongate member of 
the first yoke support end, the closure assembly including a top portion having a chamber 
extending toward the inlet past the sealing surface and occluding a flow of fluid in the 
passageway when the tubular inner assembly is proximate the first position and permitting fluid 
flow through the passageway when the inner tubular assembly moves from the first position 
towards the second position; 
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a temperature responsive trigger assembly proximate the outlet of the tubular 
outer structure; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure. 

82, (Withdrawn) The dry sprinkler of claim Sly wherein the surface of the closure assembly 
comprises an annular sealing portion that engages the sealing surface- the tubular outer structure 
when the tubular inner assembly is proximate the first position. 

83, (Withdrawn) The dry sprinkler of claim 82, wherein the closure assembly comprises a 
body extending between the support surface and the head portion, the annular scaling surface 
being mounted on a boss portion located between the support .surface and the head portion , the 
chamber of the fop portion projecting through the inlet. 

84, ( Withdrawn) A dry sprinkler comprising; 

a tubular outer structure defining, a passageway extending along a longitudinal 
axis between an inlet and an outlet; 

a tubular inner assembly disposed within the tubular outer structure and movable 
along the longitudinal axis in the passageway between a first position and a second position, the 
tubular inner assembly including: 

a multi-legged yoke, the multi-legged yoke having a first yoke support end and a 
second yoke support end, the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs extending from the at least one 
elongate member; and 

a .fluid tube supporting the multi-legged yoke; 
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a closure assembly supported by the at least one elongate member of the first yoke 
support end, the closure assembly Including a surface occluding a flow of fluid in the 
passageway when the tubular inner assembly is proximate the first position; 

a cord connected to the tubular outer structure by a first attachment device and 
connected to the closure assembly by a second attachment device such that the cord tethers the 
closure assembly to the tubular outer structure to move the surface to a side of the longitudinal 
axis when the inner tubular assembly moves from the first position towards the second position; 
and 

a fluid deflecting struc ture proximate the ou tlet of the tubular outer struc ture, 

85. (Withdrawn) The dry sprinkler of claim 84, wherein the cord tethers the closure 
assembly proximate the at least one elongate member when die generally tubular Inner assembly 
is proximate : the second position. 

86. (Withdrawn) The dry sprinkler of claim 85, wherein the closure assembly further 
comprises a surface facing the outlet, the outlet lacing surface including a peripheral edge, the 
cord being connected to the outlet feeing surface proximate the peripheral edge. 

87. (Withdrawn) A dry sprinkler comprising; 

a tubular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet; 

g tubular inner assembly disposed within the tubular outer structure and movable 
along the longitudinal axis in the passageway between a first position and a second position, the 
tubular inner assembly including: 
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a multi-legged yoke, the multi-legged yoke having a iiist yoke support end and a 
second yoke support end, the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs extending from the at. least one 
elongate member; and 

a fluid lube supporting the multi4egged yoke; 

a closure assembly supported by" the at least one elongate member of the first yoke 
support end, the closure assembly including a surface occluding a flow of fluid in the 
passageway when the tubular inner assembly is proximate the first position; 

a compression spring extending between the closure assembly and the multi- 
legged yoke to push the surface to a side of the longitudinal axis when the tubular inner 
assembly moves from the first position towards the second position; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure, 

88, (Withdrawn) The dry sprinkler of claim 87, wherein the multi-legged yoke further 
comprises a post extending parallel to and offset from the longitudinal axis, the compression 
spring being disposed about the post with a first end mounted on the multi-legged yoke and a 
second end biasing the closure assembly such that the compression spring expands along the post 
•when the tubular inner assembly moves from proximate the first position to proximate the second 
position. 

89, (Withdrawn). The dry sprinkler of claim 88,. wherein the multi-legged yoke further 
comprises a boss supporting the first end of the compression spring; wherein the closure 
assembly further comprises a surface feeing the outlet, the surface feeing the outlet including a 
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spring offset from the longitudinal axis, the second end of the compression spring engaging 
retainer when the tubular inner assembly Is proximate the first position. 

90. (Withdrawn) The dry sprinkler of claim 89, wherein the first end of the compression 
spring being secured to the multi-legged yoke and the second end of the compression spring 
extends beyond the post, the compression spring including a coil spring disposed about the post. 

91. (Withdrawn) A dry sprinkler comprising; 

a tubular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet; 

a tabular inner assembly disposed within the tubular outer structure arid movable 
along the longitudinal axis in the passageway between a first position and a second position, the 
tubular inner assembly including; 

a multi-logged yoke, the multi-legged yoke having a first yoke support end and a 
Second yoke support end, the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs extending from the at least one 
elongate member; and 

a fluid tube supporting the multi-legged yoke; 

a closure assembly contacting the at least one elongate member of t he first yoke 
support end, the closure assembly including a surface occluding a flow of fluid i n the 
passageway when the tubular inner assembly is proximate the first position; 
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a tension spring extending between the closure assembly and the multi-legged 
yoke to pull the surface to a side of the longitudinal axis when the tubular inner assembly mo ves 
from the first position towards the second position; and 

a fluid deflecting structure proximate the outlet -of the tubular outer structure. 

92. (Withdrawn) The dry sprinkler of claim 91, wherein the tension spring includes a first 
end connected to the mufti-Legged yoke and a second end connected to the closure assembly such 
that the tension spring contracts when the tubular inner assembly moves from proximate the 
first position toward the second position. 

93. (Withdrawn). The dry sprinkler of claim 92, wherein the closure assembly further 
comprises a surface feeing the outlet, the first end of the tension spring being connected to the 
multi-legged yoke and the second end of the tension spring being connected to the outlet lacing 
surface, the tension spring including a coil spring. 

94. (Withdrawn) A dry sprinkler comprising: 

a tubular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet, the longitudinal axis being located at a center of a cross- 
section of the tubular outer structure; 

a tubular- inner assembly disposed within the tubular outer structure and movable 
along the longitudinal axis in the passageway between a first position and a second position, the 
tubular inner assembly including: 

a multi-legged spring. mssA having a .central :p©rtSon,an&at least two. support legs 
extending from the central portion; and 
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a ftukt tube supporting the multi-legged spring seat; 

a compress i oh spring supported on the multi-legged spring seat 'and biasing the 
tubular inner structure to move along the longitudinal axis relative to the tubular outer structure, 
the compression spring having a first coil proximate a first end of the compression' spring and a 
second coil proximate a second end of the compression spring; 

a closure assembly including a first pivot, a second pivot spaced from the first 
pivot, and a surface occluding a flow of fluid in the passageway when the tubular inner assembly 
is proximate the first position; 

a first strap having a first length being connected to the First pivot and to the first 

coil; 

a second strap having a second length greater than the first length being connected 
to the second pivot and to the second coil, the second strap cooperating with the first strap to 
move the surface to a side of the longitudinal axis when the tubular inner assembly moves from 
the first position towards the second position; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure , 

95 . ( Withdrawn) The dry sprinkler of claim 94, wherein the first pivot comprises a first pi vot 
axis transverse to the longitudinal axis and the second pivot includes a second pivot axis 
transverse to die longitudinal axis. 

96. (Withdrawn) The dry sprinkler of claim 95, wherein the closure assembly further 
includes a surface feeing the outlet, the first pivot and the second pivot each extending from the 
outlet facing surface such that the first pivot and the second pivot being spaced approximately 
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equidistant from the longitudinal axis when the tubular -inner assembly is proximate the first 
position. 

97. (Withdrawn) A dry sprinkler comprising: 

a tabular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet, the longitudinal axis. being located at a center of a cross- 
section of the tubular outer structure; 

a tabular inner assembly disposed within the tubular outer structure and 
mo vable along the longitudinal axis in the passageway between a first position and a second 
position, the tubular, inner assembly including: 

a multi-legged yoke, the multi-legged yoke having a first yoke support end and a 
Second yoke support end, the first yoke support end including at least one elongate member, the 
second yoke support end including at least two support legs extending from the at least one 
elongate member; and 

a fluid tube supporting the multi-legged yoke; 

a compression spring having at least one coil and biasing the tubular inner 
structure to move along the longitudinal axis relative to the tubular outer structure; 

a closure assembly supported by the at least one elongate member of the 
first, yoke support end, the closure assembly including a pivot and a surface occluding a flow, of 
fluid in the passageway when the tabular inner assembly is proximate the first position; 

a strap connected to the pivot and to the at least one coil of the compression 
spring, the strap being movable between a first su-ap position where the strap is spaced from the 
at least one elongate member and a second strap position where the strap engages the at least one 
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elongate member to move the surface' to a first side of the longitudinal axis, when the inner 
tubular assembly mo ves from the first position towards the second position; and 

a fluid deflecting structure proximate die outlet of the tubular outer structure. 

98. (Withdrawn) The dry sprinkler of claim 97, wherein closure assembly further comprises 
a -surface facing the- outlet, the pivot extending from the outlet facing surface on a second side of 
the longitudinal axis opposite from the first side of the longitudinal axis when the tubular inner 
assembly is proximate the first position, the pivot including a pivot axis transverse to the 
longitudinal axis. 

99s (Withdrawn) The dry sprinkler of claim 98, wherein the strap has a length sufficient to 
move the pivot tram, the second side of the longitudinal axis to the first side of the longitudinal 
axis when the strap is moved to the second strap position and engages the at least one elongated 
member. 

100. (Withdrawn) A dry sprinkler comprising: 

a tubular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet, the longitudinal -axis being located at a center of a cross- 
section of the tubular outer structure; 

a tubular inner assembly including- a fluid tube, the tubular inner assembly being 
disposed within the tubular outer structure and movable along the longitudinal axis in the 
passageway between a first position and a second position, and the fluid tube including first aim 
second bearings; 
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a closure assembly molnding a third bearing and a surfaces the third bearing 
proximate, the longitudinal axis with respect to the first and second bearings, and the surface 
Occluding a flow of fluid In the passageway when -the tubular inner assembly is proximate the 
first position; 

a member including a throw journal located between first and second main 
journals, the first mam journal being disposed within the first bearing, the second main journal- 
being disposed within the second bearing, and the throw journal being disposed within the third 
baring, the member cooperating with the fluid tube and with the closure assembly to move 1 14 
surface to a side of the longitudinal axis when the inner tubular assembly moves from: the first 
position towards the second cooperating with the fluid tube and with the closure assembly to 
move the surface to a side of the position; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure, 

1.01, (Withdrawn) The dry sprinkler of claim 100, wherein the first maim second main, 
and throw journals lie in a plane that includes the longitudinal axis when the tubular inner 
assembly is proximate the first position. 

102. (Withdrawn) The dry sprinkler of claim 101, wherein the first main, second main, and 
throw journals lie in a plane that is oblique with respect to the longitudinal axis when the 
tubular inner assembly is proximate the first position, 

103. (Withdrawn) A dry sprinkler comprising: 
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a tubular outer structure -defining^ passageway -exteRd^-.aloag. a longitudinal 
axis between an islet and an outlet, the longitudinal axis being located at a center of a cross- 
section of the tubular outer structure; 

a tubular inner assembly including a fluid tube, the tubular inner assembly being 
disposed within the tubular outer structure and movable along the longitudinal axis in the 
passageway between a first position and a second position, and the fluid tube including first and 
second bearings; 

a closure assembly including first and second surfaces, the first surface 
occluding a flow of fluid in the passageway when the tubular inner assembly is: proximate the 
first position, and the second surface generally feeing the outlet of the tubular outer structure; 

a member including a throw journal located between: first and. second: main 
journals, the Brst main journal being disposed within the first bearing, the second main journal 
being disposed within the second bearing, and. the throw journal being in contiguous 
engagement with the second surface when the tubular inner assembly is proximate the first 
position, the member longitudinal axis when the inner tubular assembly moves from the first 
position towards the second position; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure. 

1 04, (Withdrawn) The dry sprinkler of claim 103, wherein the second surface of the closure 
assem bly comprises a recess partial ly receiving the throw journal 
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105, ( Withdrawn) The dry sprinkler of claim .104, wherein the first main, second mam, and 
throw journals lie in a plane that includes the longitudinal axis when the tubular inner assembly 
is proximate the first position. 

1.06. (Withdrawn) The dry sprinkler of claim 105,. wherein the first main* second main, and 
throw journals lie in a plane that is oblique with respect to the longitudinal axis when, the 
tubular inner assembly is proximate the first position, 

1:07, (Withdrawn) A dry sprinkler comprising: 

a tubular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet, the longitudinal axis being located at a center of a cross- 
section of the tabular outer structure; 

a tubular inner assembly disposed within the tubular outer structure and movable 

along 

the ..longitudinal axis in the passageway between a first position and a second 

position, the tubular inner assembly including: 

a yoke including a plurality of apertures and a first contact area, Che 

plurality of apertures perforating the yoke and being spaced from the longitudinal 

axis, and the first contact area being coincident with the longitudinal axis; and a 

water tube supporting the yoke; 

a closure assembly including a surface occluding a flow of water in the 

passageway when the tubular inner assembly is proximate the first posi tion: 



Docket No. (AMENDED): 34008: E/1 -US (73434-OOiUS) 

Application Nc. 10/822,631 
Page 40 of 62 

a bar extendiitg between a first end engaging the first contact area of the yoke and 
a second end engaging the closure assembly when the tubular inner assembly is proximate the 
first position; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure, 

1 08, (Withdrawn) The dry sprinkler of claim 107, wherein the yoke comprises a generally 
planar support plate having a thickness .measured parallel to the longitudinal axis between first 
and second surfaces, each of the first and second surfaces having a surface area that is less than 
tie cro$s*sectipnaI area of the passageway generally perpendicular to the longitudinal axis, the 
first surface of the generally planar support plate faces the inlet, the second surface of the 
generally planar support plate faces the outlet. 

1 09, C Withdrawn) lite dry sprinkler of claim 1. 08* wherein the closure assembly comprises a 
second contact area, and the second end of the bar engages the second contact area when the 
tubular inner assembly is proximate the first position. 

1 10, (Withdrawn) The dry sprinkler of claim 109, wherein the bar disengages from at least 
one of the first and second contact areas when the inner tubular assembly moves from the first 
position towards the second position. 

111, (Withdrawn) The dry sprinkler of claim 110, wherein the surface area of the yoke is 
sized to prevent passage of the bar through the yoke. 
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1 1 2. (Withdrawn) Hie dry sprinkler of claim 11 1, wherein me surface areas of the first and 
second surfaces include a plurality of apertures, the plural ity of apertures perforating the yoke 
and connecting the first and second surfaces, 

1 1 3 . ( Withdrawn) The dry sprinkler of claim 1 12, wherein the closure assembly comprises a 
first recess and the yoke comprises a second recess and the second end of the bar engages the 
second recess when the tubular inner assembly is proximate the first position. 

1 14. (Withdrawn) The dry sprinkler of claim 113, wherein the bar disengages from one of toe 
first and second recesses when the inner tubular assembly moves from the first position towards 
the second position, 

115, (Withdrawn). A dry sprinkler comprising: 

a tubular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet, the longitudinal axis being located at a center of a cross- 
section of the tubular outer structure; 

a tubular inner assembly disposed within the tubular outer structure and movable 
along the longitudinal axis in the passageway between a first position and a second position, the 
tubular inner assembly including: 

a yoke including a support suffae% a contact surface, and a dislodgment aperture, 
the support surface being spaced from the longitudinal axis and the contact surface being 
coincident with the longitudinal axis; and 

a water tube support ing the yoke by contact of the water tube agai nst the s u pport 

surface; 
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a closure assembly including .a-suriface. aqciudi»g.a'flov»' of water in the 
passageway when the tubular inner assembly Is proximate the: first position; 

a post supporting the closure assembly with respect to the yoke when the tubular 
inner assembly Is proximate the first position;: 

a dlslodgment member including a base and a projection, the base being 
supported by the tubular outer structure, and projection extending from, the base toward the inlet 
of the tubular outer structure, the projection being aligned with and spaced from, the dislodgment 
aperture when the tubular inner assembly is proximate the first position, and the projection 
penelratmg the dislodgment aperture and displacing the post when the tubular inner assembly 
moves from the first position towards the second position; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure. 

116. (Withdrawn) The dry sprinkler of claim 115, wherein the yoke comprises a generally 
planar support plate having a thickness measured parallel to the longitudinal axis; between ..first 
and second surfaces, each of the first and second surfaces having a surface area that is jess than 
the cross-sectional area of the passageway generally perpendicular to the longitudinal axis. 

1 1 7. i Withdrawn) The dry sprinkler of claim 1 16, wherein the post comprises a first oblique 
surface relative to the longitudinal axis, the projection comprises a second oblique surface 
relative to the longitudinal axis, and the first oblique surface cooperatively engages the second 
oblique surface when the tubular inner assembly moves from the first position towards the 
second position. 
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118. (Withdrawn) The dry sprinkler of elaim 117, wherein the dsslodgment aperture 
comprises an elongated slot extending radially with respect to the longitudinal axis, and 
wherein the surface area prevents passage of die.dosiffe'member through the generally planar 
support plate. 

1 19. (Withdraw*!} The dry sprinkler of claim i 18, wherein the surface areas of the first and 
second surfaces include a plurality of apertures, the plurality of apertures perforating the yoke 
and connecting the first and second surfaces. 

1:2(5, (Withdrawn) The dry sprinkler of claim 1 19, wherein the closure assembly comprises a 
recess, and the post engages the recess when the tubular inner assembly is proximate the first 
position. 

121 , ( Withdrawn) The dry sprinkler of claim 120, wherein the water tube comprises at least 
°lie slot extending parallel to the longitudinal axis, and the base of the dislodgment member 
moves in the at least one slot when the inner tabular assembly moves from the 'first 
position towards the second position, 

122, ( Withdrawn) A dry sprinkler comprising: 

a. tubular outer structure defining a passageway extending along a longitudinal 
axis between an. inlet and an outlet; 

a tubular inner assembly disposed within the tubular outer structure and movable 
along the longitudinal axis in the passageway between first and second positions, the tubular 
inner assembly including; 

a yoke having a first yoke support end and a second yoke support end; 
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a projectionlocated between die first yoke support end and the second yoke 
support end, the projection extending away from the longitudinal axis so that the projection 
obstructs a flow of fluid on one side of the longitudinal axis from the inlet toward the inlet; and 

a fluid tube coupled to the second yoke support end; 

a closure assembly contacting the first yoke support end, the closure assembly 
occluding a flow of fluid in the passageway when the tubular inner assembly is proximate the 
first position, the closure assembly being moved to a- side of the longitudinal axis via fluid 
flowing around the projection when the tubular inner assembly is in the second position; 

a temperature responsive trigger assembly proximate the outlet of the tubular 
outer structure; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure, 

123. ( Withdrawn) The dry sprinkler of claim 1 22. wherein the yoke compri ses two separate 
yoke support members, each yoke support member having an elongate member coupled to two 
legs extending away from the longitudinal axis to define an arcuate section within the outer 
tubular structure, the two yoke support members are coupled together along the longitudinal 
axis such that one leg of one yoke support member is adjacent another leg of another yoke 
support member so as to form, a second arcuate section smal ler than the first arcuate section, 

124, (Withdrawn) The dry sprinkler of claim 123, wherein the projection comprises a 
generally planar surface orthogonal to the longitudinal axis and covering at least a portion of the 
second arcuate section between the one leg, the another leg- and the inner surface of the outer 
tubular structure. 
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125. (Withdrawn) A'd^^ : S|>ymklcf:ooin|»Ksmg: 

a tubular outer structure defining a passageway extending along a longitudinal 
axis between an inlet and an outlet,, the tubular outer stnieture defining a first fluid flow area 
symmetrical about the longitudinal axis proximate the inlet and a second fluid flow area 
asymmetrical about the longitudinal axis spaced between the first flow area and the outlet, the 
second fluid flow area being greater than the first fluid flow area; 

a tubular inner assembly disposed within the tubular outer structure and movable 
along the longitudinal axis in the passageway between a first position, a second position, and an 
intermediate, position between the first and second positions, the tubular inner assembly 
including; 

a yoke having a first yoke support end and a second yoke support end ; and a 
fluid tube coupled to the second yoke support end; 

a closure assembly supported by the' first yoke support end, the closure assembly 
occluding a flow of fluid in the passageway when the tubular inner assembly is proximate the 
first position and permitting fluid flow through the outlet when the tubular inner assembly is 
proximate : the second position, the closure assembly being moved to the asymmetrical How 
area by a pressure differential between the first flow area and the second flow area; 

a temperature responsive trigger assembly proximate the outlet of the tubular 
outer structure; and 

a fluid deflecting structure proximate the outlet of the tubular outer structure. 
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126. (Withdrawn) The dry spnaklet of claim 125, wherein the first flow area comprises an 
annular cross-section -about the longitudinal axis and the second flow area comprises a plurality 
of non-annular cross -sections. 

127. (Withdrawn) The dry sprinkler of claim 126, wherein the tubular outer structure defining 
the passageway has a first inner diameter, a second inner diameter, and an intermediate diameter 
between the first and second diameters, the closure assembly occludes- the first inner diameter 
when the tubular inner assembly is proximate the first position, the closure assembly is located 
within the Intermediate diameter when the tubular Inner assembly Is in the intermediate position, 
and the closure assembly is located within the second diameter when the tubular inner 
assembly is in the second position. 

128. (Withdrawn) A dry sprinkler comprising: 

a tubular outer structure defining a passageway extending along a iongitudina! 
axis between an Inlet and an outlet, the longitudinal axis being located at a center of a cress- 
section of the tubular outer structure, the tubular outer structure having a projection, extendi ng 
toward the longitudinal axis; 

a tubular inner assembly being disposed within the tubular outer structure and 
movable along the longitudinal axis in the passageway between a first position and a second 
position, the tubular inner assembly having a fluid tube, the fluid tube including a first bearing 
diametrically spaced apart from an aperture, the aperture having a groove extending along the 
longitudinal axis so that the tubular inner assembly is guided by the projection of the tubular 
outer structure along the longitudinal axis; 
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a closure assembly including a second bearing and a surface, the surface 
occluding a flow of fluid in the passageway when the tabular inner assembly is proximate the 
first poshion; 

a member having a central journal located between a main journal and an. impact 
shoe, the main journal being disposed within, the first hearing of the tubular inner assembly, the 
central journal located in the second bearing of the closure assembly, and the impact 
shoe being disposed within the aperture, the impact shoe of the member cooperating with the 
projection to move a portion of the surface to a side of the longitudinal axis when the inner 
tubular assembly moves from the first position towards the second position; 

a temperature responsive trigger assembly proximate the outlet of the tubular 

outer 

a fluid deflecting structure proximate the outlet of the iuholar outer shucture> 

129. ( Withdra wn) The dry sprinkler of claim 128, wherein the central journal, main journal, 
■and -impact shoe lie In a plane that includes the longitudinal axis when the tubular inner assembly 
is proximate the first position. 

130. (Withdrawn) The dry sprinkler of claim 12% wherein the central journal, main journal, 
and impact shoe lie in a plane that is oblique with respect to the longitudinal axis when the 
tubular inner assembly is proximate the first position. 

1 3 1 . (Withdrawn) A method of operating a dry sprmkler, the dry sprinkler having a structure 
extending along a longitudinal axis between an inlet and an outlet, the structure including a rated 
K-iaetor representing a flow of fluid from the outlet of the structure in gallons per minute 
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divided by the square root of the pressure of the fluid fed into the Met of the structure in pounds 
per square inch gauge, the method comprising;; 

beating a metallic disc annuius so that its central axis is skewed with respect to 
the longitudinal axis; and 

verifying that a rate of water flow from the outlet is approximately equal to 95 
percent of the rated K- factor of the structure multiplied by the square root o f the pressure of 
'water hvpsig fed to the inlet, of the structure for each start pressure provided to the inlet prior to 
an actuation, of the dry sprinkler at between approximately 0 to 175 psig. 

132. (Withdrawn) The method of claim 131, wherein the verifying comprises supplying: the 
stait pressure at a magnitude of 20 psig or greater. 

1 33V (Withdrawn) The method of claim 132, wherein the verifying comprises supplying the 
start pressure at a magnitude of 1 00 psig or greater. 

134, (Withdrawn) The method of claim 1.32, wherein the verifying comprises providing a 
structure with a rated K- factor greater than 5,6. 

135, (Canceled) 

1 36, (Currently Amended) ; Fhe4gy " ^nBk l er i i>feI «*a»4^ r fiH ! feef A dry sprinkler comprising: 

a structure having w inner surluce to define a p assageway extending along a 
iongltudjnah^^^^ 

expected (lo w of fluid in gallons per minute .ftom.lhe. 9.utkt divided by the square root of th e 
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pressure of the flow of fluid fe d into the inlet of the passageway in rxmnds per square inch 
a fluid deflecting simcture proximate the outlet: 

a member havmg a first surface secured to the inner surface of the passageway 
and a second surfac e disposed in the passageway; 

u metallic disc annul as- having a first position substant ially a xialiy align ed with 
the longitudinal axis and axialiy spaced front the member for occlud ing the passag eway, the 
aramlus having a second position skewed from t he longitadinal axis so that a fl qiflcan flow iro m 

From the first positi on to t he secon d position; and 

a locator being movable along the longitudinal axis to displace the ammins from 
the first position to the second position. 

137. (Canceled) 

138, (Currently Amended) ^%e^y-«p»i»kl^^«lak» l37 ' fenheF ' A,dry,,sprmkier comprising: 

a sirueiure having an inner su rface to define a passageway extending along a 
longitudin al axis between an in let and a n outlet; 
Su&liddeilecjhig.str^^ 

■IMy^ber haymg a lirst surface engaged with the inner surface of the passageway 
and a second surface dispo sed in the p assag eway' 
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communication between the inlet and theoigiet. positio n 
skewed from the longitudina l axis such that the inlet is in communication with the outlet, at least 
a. portion of the, closure assembl y engagin g; the seco nd surface of the member to move from the 
fir st posit ion to the second position and the surface of the .. closure a^enM>^.bMM. axially . spaced 
.from, the second surfac e of the member in at least one of the first and second positions: and 

a yoke movable along the longitudinal axis and engaging at least a portion of the 
closure assembly in. at. least one of the first and second positions. 

139. (Previously presented) The dry sprinkler of claim 138 wherein the yoke supports the 
closure assembly in the first position. 

140, (Previously presented) The dry spri nkler of clai m 1 38, wherein the yoke engages the 
surface of Che closure assembly, 

14!. (Previously presented) The dry sprinkler of claim 138, wherein the yoke includes a tip 
for engaging the at least portion of the closure assembly. 

1 42. (Previously presented) The dry sprinkler of claim 141 , wherein the tip tapers narrowly 
along the longitudinal axis in the direction from the outlet to the inlet. 

143. (Previously presented) The dry sprinkler of claim 138, wherein the yoke has a plurality 
of legs disposed about the longitudinal axis. 

1 44. { Previously presented) The dry sprinkler of claim 143, wherein the yoke has two pairs of 
legs disposed about the longitudinal axis. 
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1 45, (Currently Amended) The dry sprinkler of claim 1.38, wherein the member 
en gages a recess along the inner surface of the structure. 

1 46. ( Pre viously presented) The dry sprinkler of claim 1 45, wherein the member engages the 
recess with an interference fit. 

147. (Currently Amended) The dry sprinkler of claim [[T4?]] 138, wherein the member is 
welded to the inner surface of the structure. 

1 48, (Currently Amended) The dry sprinkler of claim [[4£-7 j] .138, wherein the member 
defines an elongated axis, the elongated axis being disposed in a plane substantially 
perpendicnl ar to the longi t ud mal axis, 

i 49, (Currently Amended) The dry sprinkler of claim 0T3-7-J] 1.3.8 , wherein the member has a 
first end and a second end, the second surface being located between the first and second end. 

150, (Currently Amended) The dry sprinkler of claim |{T3~?jj 138, wherein the member is 
substantially circular in cross-section. 

151, (Currently Amended) The dry sprinkler of claim ij43-?]| 13 8, wherein the structure has a 
rated K-faetor and wherein when the closure assembly is in the second position, a flow of fluid in 
gallons per minute from the outlet of the structure is at least 95 percent of the rated K-f actor 
multiplied by the square root of the pressure of the Bow of fluid into t he inlet of the structure in 
pounds per square inch gauge. 

1 52, (Currently .Amended) The-<fay^^M€f-^|^a i j ^4y j'Hi ; lfe^ ! A dry sprinkler comprising;. 
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a structure defining ajmssagc way extending along a longitudinal axis between m 
ink! and, an outlet,, the structure having a ra ted R-fa cto r defini ng an e&pecied. •flow o f fluid in gallons 
p er minute from the ou tlet divided by tfae^ua ^.^t-of ife&pire ss ure of the 11 ow of fluid fed into the 
inlet of the pas sageway in .rounds 

a fluid d e flectin g structure proximate the outlet; 

a locator movable along theJongiUtdmal axis between a •fjrM|x>sitionmd.a^^on4 

position; 

p0rifn^,an4.M : :Outer perimeter, ihe outer perimet er contacting the structure so that the face 
wicludm-allQW pf fluid through the pasgagewaf Wheni'the locator is fgQxiaMg'the/firs t position, the 
met allic disc araiulus being arranged with the central axis of the face being skewed from th e 
longitudinal axis within the passageway w hen the locator is proximate the second position so thai a 
flow of fluid in gallons per minu te from the outlet of th e structu re is at least 95 percent of the rated 
K-iactor mult iplied Iw fee sqtuire root .of t&e pressure, of the flow of .fluid led" into the inlet -of fee , 
structure in pounds per s q uare inch gauge; and 

a member that contacts the metallic disc an&ukis to translate the face of the metallic 
disc -annulus to a side of the longitudinal axis when the locator moves from the first position toward 
the second position. 

1.53, (Currently Amended) Ik (ii y : spTni ^CT -o f eki in 1,. further A dr^^^ pyinkler comprising: 
a structure denning a passageway extending alons a longitudinal axis between, an 
inM.^.M.Qutlet..lte expected flow of fluid in aaflons 



Doefeet No. (AMENDED): 34003'B1 -US {73434-00 1 US) 

Aoplicaiion No. 10/822,331 
Page 53 of 82 

per minute Iromihe outlet d ivided by the square root of the pressure of the flow of Quid fed into the 
i slet of t he passageway in pounds per square meh gauge; 

a fluid deflecting s tructure pr oximate the outlet; 

ajoeatpt movab le along tile longitudinal axis between a first positi on and a second 

a me tallic disc annuius having a lace disposed about a central axis between an inner 
gerimeici a?id^ 

occludes a flow of ibid ..through the passa geway when the locator is proximate the first position, the 
m&afe-disc -anaulus being arran ged with the central axis of the lace being skewed froffl tfte 
loiigilndmal : Mis, within . the, passageway. . when. the . locator is proximate . the . second . position so that a 
:fi$woQht kiia gallons per minute from the outlet of the stocture is at least 95 percent of the rated 
&rfj=*gi^^^ How of fluid fed into the inlet o f the- 

Mll^iMiein;poj^ 

apjojection extending from the inner surface of the structure, the projection having a 
free end located in the passageway, the free end contacting the metallic disc annuius to translate the 
face of the annuius to a side of the longitudinal axis when the locator moves from the first position 
towards the second position so as to permit a flow of t!uk! through the passageway between the inlet 
and outlet. 



